discussion of the impact of k-c turbulence modeling is also included. A second configuration demonstrating the degree of geometric complexity which can be handled is also presented. 
where in this case the stagnation enthalpy form of the energy equation is used. In the above equation the stress tensor is given by
where the rate of strain tensor, D, is given by
The effective viscosity, ueff, is the sum of the molecular and the turbulent viscosities
The turbulent viscosity, iT, is obtained from either a mixing length turbulence model or from the solution of the two partial differential equations for the turbulent kinetic energy and the dissipation of turbulent kinetic energy previously mentioned. The heat flux vector, q, is given by
where K and KT are the molecular and turbulent thermal conductivities,respectively. In the present analysis, K and KT are obtained assuming molecular and turbulent Prandtl numbers Pr and PrT, i.e., 
and
The last terms, enclosed in brackets, in Eqs. (10) The first section of Table 1 Tables 1 and 2 , it should be noted that moment coefficients represent a very sensitive item for comparison. Small changes in skin friction coefficient at the outer edge of the disk will result in major changes in moment coefficient.
Having obtained these laminar results, consideration was given to the turbulent flow regime. As a The results of the study showed that using the Jones-Lauder model while increasing the value of CR to 8.0 produced good agreement with data over a wide range of flow parameters. Table 2 shows torque coefficients calculated from the turbulence model results using the altered form of Cu calculation, for both of the disk-to-endwall separation distances.
From Table 2 it is seen that the present code predicted moment coefficients to within a maximum difference of 10% of empirically-derived values, and within 14% when compared to experimentally-measured values.
It should be noted that the use of CR equal to some fitting of the data, as performed in the current study, the current k-e models can be used to provide additional data at other Rotational Reynolds' numbers and disk spacings for which no experimental data exists, provided these fall within the bounds for which some validation has taken place.
Results obtained using both the 50x50 and the 150x100 grid were essentially the same. Run times for the turbulent flow calculations using the k-e model were 1.03x10 -5 sec/grid point/iteration, typically requiring 100 to 150 iterations to converge at each rotational Reynolds number, which for the 150,000
points used yields times of 325 to 490 CPU seconds on a Cray XMP.
Centrifugal Impeller Backface Cavity
As stated earlier, the purpose of the work Flow reversal on the top wall is insignificant.
For a rotational speed of 10,000 rpm major differences in the flow field can be seen. Figure-6 shows a comparable view of the inlet region for high rotational speed, as was shown in Fig. 4 for the zero rotation case. Clearly evident is the fact that a strong reverse flow exists along the cavity backface. 
